Background. Stress and stress-related disorders are common in primary care. The stress-related needs for patients are often unmet partially due to the time and resource constraints inherent to many primary care settings. We examined the relative significance of key demographic and lifestyle factors related to stress among primary care patients. This information is unknown and needed to strategize these increasingly limited resources.
Introduction
Stress is a common human experience with substantial implications for peoples' health and well-being. Although stressors vary in nature from the acute traumatic events to the insidious daily hassles, the physiological stress response 'a fight or flight reaction' is characterized by activation of the hypothalamic pituitary adrenal axis and the norepinephrine/locus coeruleus (NE/LC) systems. Although these acute reactions typically subside after the stressful situation is over, it may fail to do so due to a prolonged or repeated exposure to stress or to the lack of adaptation. 1 While acute stress reactions are important for survival and for rallying up needed resources to overcome the stressful situation, sustained or prolonged activation of the stress reactions carries a damaging biological cost (allostatic load) that can accelerate disease processes. 1 There are clear inter-individual variations in the susceptibility and resilience towards stress. Modifiable lifestyle factors such as exercise, sleep, weight, recovery or self-care such as the ability to rest and recharge, and social support increase stress resilience and lessen the physiologic impact of stress. 2 Stress-related disorders, such as metabolic and cardiovascular diseases as well as fibromyalgia, chronic pain and chronic fatigue syndrome, are complex disabling and costly conditions that are often managed in primary care settings. [3] [4] [5] [6] [7] [8] [9] [10] However, patients' psychosocial needs including stress are not optimally met. 11, 12 Understanding the determinants of stress among patients is essential to better address their stress-related needs given the time and resource constraints inherent to many primary care settings. Furthermore, measuring stress clinically is limited by the lack of standardized and valid stress biomarkers and the reliance on subjective measures that do not necessarily predict physiological stress reactions or address key resiliency factors. 13 Therefore, screening patients with simple tools that measure not only stress but also key resiliency factors is essential to identify those patients who would benefit from focused stress interventions. Examining the relative significance of key stress-related factors will help strategize the often limited stress management resources.
The goal of the present study was to examine the contribution of key demographic and lifestyle factors in perceived stress among primary care patients in urban environments using a brief assessment tool. The selected factors were chosen based on prior experience and evidence of association with stress and resilience and on the feasibility of assessment in fastpaced clinical settings. The study was conducted in a cross-sectional sample of attendants to four primary care centres that are members of the metropolitan Detroit practice-based research network, MetroNet. 14 These practices are independent urban and suburban primary care practices within metropolitan Detroit, four of which are affiliated with Wayne State University and were recruited for this study. At each centre, a designated front desk staff or research assistant offered 100 surveys to 100 consecutive patients. An introductory information sheet provided details about the study. If a patient declined participation, his or her survey was returned blank and not offered to another patient. Appropriate institutional ethical approval was obtained from Wayne State University Human Investigation Committee.
Methods

Procedure
Survey instrument
Details of the survey were reported previously and are summarized here. 15 The survey contained visual analogue scale (VAS; 0-100)-type items that measure self-rated stress, sleep and recovery (Appendix 1).
These items were developed and used by the senior author in several studies including a prospective controlled intervention study. [16] [17] [18] The stress construct measures perceived stress and pressure at present and during the past year. Recovery indicates essential selfcare skills, such as the ability to rest, relax, recuperate and recharge. The VAS items were anchored with opposing terms, such as 'never' and 'daily', 'not at all' and 'very much so'. The internal reliabilities for the multiple-item constructs, as assessed with Cronbach's a coefficient, were all high: stress (0.89), sleep (0.84) and recovery (0.81). A score pertinent to each of the multiple-item constructs (stress, sleep and recovery) was generated by averaging the scores of the corresponding VAS items. The summary scores were introduced as continuous variables in the analyses. Social support was assessed with a single VAS question. Higher stress scores indicate more stress. Higher social support, sleep and recovery scores indicate better social support, sleep and recovery, respectively. For the purposes of the analysis, race was categorized as African American, White and other. Education was categorized as high school or less, some college or technical school and college degree or higher.
Lifestyle factors
In addition to sleep, recovery and social support, the following lifestyle factors were examined: the body mass index (BMI) and exercise. The BMI was calculated based on self-reported height and weight (BMI = kilograms per metre square) and presented as a continuous variable. Exercise was categorized as regular moderate exercise 2-3 times a week, some regular exercise less than twice a week and no regular exercise.
Statistical analysis
Multiple imputation methods using SPSS Multiple Imputation (SPSS version 17.0) were used to manage the non-response items. When necessary, constraints (minimum and maximum values) and rounding (for nominal data) were used to ensure that the imputed data corresponded to possible values. To take into account differences between multiple imputations, 10 separate datasets were imputed. Analyses were performed on each of the datasets and the results pooled to provide improved parameter estimates and standard errors.
Hierarchical multivariable regression analysis was performed to determine the relative significance of the associations between perceived stress and the demographic and lifestyle factors. The demographic block (age, gender, race, education, employment and marital status) was entered first and followed by the lifestyle block (BMI, exercise, social support, sleep and recovery). The variance explained by each of the two blocks is reported (R 2 ). Standardized coefficients (b) are reported to indicate which of the demographic and lifestyle variables have a greater association with the stress variable; the larger the beta, the greater the association. Positive associations are indicated by positive betas and inverse associations by negative betas. Only White and African American patients (n = 290) were included in the regression analysis because of the small number and heterogeneity of the 'other' race/ethnicity group. Marital status was entered in the analyses as a binary variable, either married or not, including single, divorced or widowed individuals. The clinic site was entered as a between-subject control factor. The data were examined to ensure that the essential underlying assumptions of normality, linearity, homoscedasticity and non-multicollinearity for the regression models were met. Multicollinearity was investigated by calculating the variance inflation factor (VIF) for each of the explanatory variables. There was no evidence of multicollinearity based on the criteria of Chatterjee and Hadi. 19 The mean VIF was 1.3 and the largest VIF was 1.9. All P-values were based on two-sided tests of statistical significance, which was set at 0.05.
Results
Study population
Of the 400 distributed surveys, 65 were either unreturned or returned blank (16.2%) and 20 were missing >30% of the responses (5%) and were excluded from the analysis. Three hundred and fifteen patients answered >70% of the questions and were included in the analysis (n = 315, 78.7%). There were no significant differences between respondents and the 20 who answered <30% of the survey (results not shown).
Of the 315 respondents, 58.7% were women, 52.0% African American, 40.3% White, 68.8% employed and 44.7% cohabitating. The average age was 44.6 years (median, 43; SD, 14.9). One in five attained a college degree or higher (n = 70; 22.2%) and one in four never exercised (n = 82; 26.0%) ( Table 1) .
Correlates of stress among primary care patients The demographic and lifestyle factors were introduced sequentially as blocks in the hierarchical multivariable linear regression analysis and are presented in Table 2 . The demographic block (age, gender, race, employment, education and marital status) was introduced first and accounted for 10% of the variance (P < 0.001). An additional 39% (P < 0.001) of the variance was explained by the lifestyle block (BMI, exercise, social support, sleep and recovery).
Age was inversely related to stress (b = -0.22; P = 0.002); this inverse relationship was attenuated by the inclusion of the lifestyle block (b = -0.09; P = 0.051). Higher levels of education were associated with more stress after including all other factors and the higher the education the higher the stress. Compared to respondents with high school education, those who attended some college or a technical school reported more stress (b = 0.13; P = 0.007) so did respondents with a college degree or higher (b = -0.22; P < 0.001).
The report of better social support was associated with less stress independent of employment, education and marital status (b = -0.13; P = 0.02). Better sleep and recovery were inversely associated with stress (b = -0.33; P < 0.001) and (b = -0.30; P < 0.001), respectively.
It is important to note that the lifestyle block confounded and enhanced the inverse association between employment and stress in Model 1 (b = -0.13; P = 0.03). The employment-stress association became insignificant after accounting for the lifestyle block in Model 2 (b = -0.08; P = 0.08). Similarly, the lifestyle block confounded and tempered down the education-stress association in Model 1. The positive education-stress relationship gained significance after including the lifestyle block in Model 2 ( Table 2 ). The associations between perceived stress and gender, race, marital status, BMI and exercise were not statistically significant.
Discussion
We present in this cross-sectional study of primary care patients a practice-oriented assessment of stress and its correlates. We demonstrate that lifestyle factors, including sleep, recovery, social support, exercise and BMI, accounted for 39% of the variance in perceived stress, while the demographic factors explained an additional 10% of the variance. This information is important in strategizing stress management resources in clinical settings. Sleep and recovery had the largest inverse relationship with stress, which suggests that they should be the primary focus of assessment and intervention in patients who report stress or stress-related disorders. Although the selected variables accounted for a significant variance in perceived stress (49%), much of the variance remained unexplained. By no means, were we able to include all stress-related factors. Individual upbringing, 20 psychological characteristics, 21 subjective interpretation of social and financial status, [22] [23] [24] spiritual, social and leisure activities [25] [26] [27] [28] are among many important explanatory factors that could have accounted for more variation. However, exploring these factors is often limited by the time constraints of clinical practice and therefore, they were not included in our practice-oriented study.
Of interest was the inverse association between stress and age. This association has been reported previously. [29] [30] [31] It is possible that people get wiser and more resilient as they age and assume more realistic expectations of life and better stress management skills, 32 a 'survival of the fittest' effect. Similarly, it is possible that younger people experience more stress as they build their families and careers. In our sample, the inverse association between age and stress attenuated after including the lifestyle block. This supports the argument that older respondents report lower levels of stress, partially because of the better social support, sleep, recovery or self-care practices.
Counterintuitively, education exhibited a positive relationship with stress, the higher the education, the higher the perceived stress. All things considered, respondents with a college degree or higher reported more stress than respondents with high school education (b = 0.22). Similarly, respondents with some college or technical school education reported more stress than respondents with high school education (b = 0.13). This relationship held true independent of employment. One possible explanation could be the unique personality characteristics of high achievers that propel them towards higher education, whether this education materializes in progressive careers, with its own demands and stressors, or not. Highly educated people who are unemployed may experience stress as a result of their unmet professional potential. Stressors are certainly no less for those less educated than for individuals with higher education; however, the perception of stress was less. If perceived stress initiates a 'fight or flight' reaction similar to perceived danger, then stress can potentially motivate people to change their circumstances by seeking further education. Therefore, having high stress threshold could be a cause rather than a result of low education. Alternatively, prolonged stress exposure inherent to socially deprived environments may lead to a sense of habituation or adaptation. 33 The association between social support and stress was significant and in the expected direction (b = -0.13). This relationship requires special attention. The association between stress and social support is bidirectional. Social isolation renders people vulnerable to stress, 34 and stress can damage personal relationships, which would only deepen the social isolation. Similarly, better social support, at the family or community level, fends against the harmful effects of stress [35] [36] [37] [38] and boosts stress resilience, which in turn cultivates positive experiences that enrich the personal and social resources and relations. 39 Israel et al. 40 demonstrated the important health-enhancing role of social support among disadvantaged women from Detroit. Our results support their call towards improving the social support system at the community level of socioeconomically disadvantaged communities. 40 The association between recovery and stress was significant and in the expected direction (b = -0.30). The ability to rest, relax and recuperate is self-care and an important aspect of fending off the harmful effects of cumulative stress. 41 Better sleep was associated with less stress (b = -0.33). 42 However, because of the high cooccurrence of insomnia and stress and the crosssectional nature of the study, it is plausible that the quality of sleep was the result, not the cause, of stress. Nonetheless, good sleep acts as a buffer against stress and this was supported by our results. [43] [44] [45] Our study is limited by (i) the cross-sectional design which compromised our ability to determine if the identified stress correlates were true predictors; (ii) the fact that the study is not population-based; (iii) the generalizability of the study results may be limited to similarly diverse metropolitan primary care environments; and lastly (iv) the sole reliance on self-reported height, weight, demographic and socioeconomic variables, which is inherent to anonymous survey-based research. There is evidence to support unique and differential pathways linking subjective measures of socio-economic status with health. 46 Furthermore, although version similar to the current scale has been used in the research and practice of stress medicine, the scale did not undergo rigorous psychometric validation, a step that is needed for future scientific applications. Nonetheless, we were able to capture with this scale some important associations between patients' global perception of stress and key lifestyle factors.
There are important strengths to this study. Stress, our main outcome, is increasingly relevant to primary care physicians who care for patients with medically unexplained symptoms or chronic stress-related disorders. The current economic climate likely deepens the impact of stress especially in socio-economically disadvantaged populations, such as represented by our sample. The inclusion of key resiliency factors is an important feature of this study. Our findings may serve as an impetus to broaden the scope of the primary care assessment of stress-related lifestyle factors. Incorporating germane issues, like sleep, selfcare and social support into existing lifestyle screening tools, such as the validated Case-Finding and Help Assessment Tool questionnaire, 47, 48 would enrich the primary care assessment of stress and stress-related disorders. High-quality sleep and the ability to purposefully unwind and care for one's mental and physical serenity can possibly decrease the cumulative effects of stress.
In conclusion, we illustrated in this cross-sectional study that the modifiable lifestyle factors explained significantly more of the variance in perceived stress among primary care patients than the demographic factors. Sleep and recovery had the biggest inverse relationship with stress, which suggests that they should be the primary target for assessment and intervention. We also demonstrated that stress was inversely related to social support and positively related to higher education. Physicians should keep these associations in mind and ask their patients about their lifestyle, particularly those who complain of stress or stress-related disorders.
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